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This paper examines the feasibility of weather derivatives in the South African 
agricultural context by evaluating the merit of rainfall options as a yield risk management 
tool.  The paper consists of three distinctive parts.  In the first part we introduce weather 
derivatives and supply a basic overview of the functioning and uses of weather 
derivatives in general and rainfall options specifically.  Next we examine the South 
African maize industry and draw conclusions from the influence of rainfall on maize crop 
yields.  The purpose of this section is to determine the feasibility and necessity of a yield 
hedging mechanism.  We conclude the paper by combining the first two sections into a 
workable recommendation strategy for the implementation of rainfall derivatives as a 
hedge against yield risk caused by adverse rainfall conditions. 
 
“You can’t control Mother Nature, but you can hedge against her” 
– Rachel Koning & Ola Kinnander.  2
1. INTRODUCTION 
 
Weather has always been an unpredictable phenomenon whether it is temperature, 
rainfall, frost or snow.  Whichever type of weather pattern occurs, there will always be 
someone which benefits and someone that suffers a considerable amount of damage due 
to changes in weather conditions.  With weather patterns becoming more and more 
unpredictable and with the abnormal conditions that South Africa has experienced over 
the last two decades, many industries are affected by weather in a significant manner.  
The most noticeable being the agricultural sector.  Depending on the type of business, 
adverse weather conditions could influence sales, attendance figures or even destroy 
agricultural crops.  But while there is little to nothing that can be done to control the 
climate or rainfall, businesses and farmers can now relieve the exposure they face from 
adverse weather conditions by using weather derivatives. This paper examines the 
feasibility of weather derivatives in the South African agricultural context by evaluating 
the merit of rainfall options as a yield risk management tool. 
 
Weather derivatives have one major difference from traditional derivatives.  In contrast to 
traditional derivatives, there is no underlying traded instrument on which weather 
derivatives are based.  Whereas equity, bonds or foreign exchange derivatives, for 
example, have their counterparts in the spot markets, weather is not traded as an 
underlying in a spot market.  This means that unlike other derivatives, weather 
derivatives are not used to hedge the price of the underlying, as the weather itself can not 
be priced. They are used, rather, as a proxy to hedge against other risks affected by 
weather conditions, such as for example, agricultural yield risk or the risk that heating oil 
consumption will decrease due to higher than normal temperatures. The concept behind a 
weather hedge is simple: it is a way to protect businesses from excessive costs or 
depressed demand due to unfavorable weather conditions.  In this sense weather 
derivatives are an extension of traditional risk management tools.  Although it is a new 
product to help solve a historic problem it is based on the same principles and 
mechanisms as options, futures, swaps and combinations such as straddles, strangles and 
collars. 
 
2.  A PRIMER ON WEATHER DERIVATIVES 
 
In the US the weather derivative market has grown out of the energy market with the first 
weather-based derivative contracts offered in September 1997 (Smith, 2000:6).  The need 
for energy, power and heating oil producers to hedge against volume risk caused by 
temperature fluctuations has meant that the most actively traded of these “products” until 
now has been temperature.  Most of the traded contracts are in the form of over-the-
counter transactions and protect against volumetric risk.  In other words, hedging the 
impact of volatile climate behavior on for example, a firm's sales, agricultural yield or a 
leisure resort's attendance, mainly through unusually hot or cold weather but also via 
heavy snow and rain. 
 
The majority of weather derivative deals in the USA, UK and Japan involve energy 
companies with 70-80% of all weather derivative deals having an energy company on at  3
least one side of the contract (Gautam & Foster, 2000:12).  It is obvious that it is not only 
energy companies that face weather risk. An increasing number of other business sectors 
and companies realize that weather conditions affect their businesses to a great extent.  
Life outside the energy industry is vast and many other companies are realising how their 
businesses can benefit from weather derivatives.  Suppliers add value to their products by 
channeling weather risk away from the consumer.  If marketed correctly, the product 
becomes more attractive to consumers and the supplier can then either raise the sales 
price for the same level of demand, or allow demand to rise while keeping the sales price 
the same. The supplier will then experience an overall increase in earnings from the 
product since the increased risk the supplier faces is backed out using a weather 
derivative, and the cost of the weather derivative is recouped through the increase in sales 
(Gautam & Foster, 2000:13). 
 
A second benefit that suppliers may observe is a flattening of sales profiles over a given 
year, especially with relation to seasonal products where sales are closely tied to weather 
phenomena. A flattened sales profile brings a number of benefits, including more 
consistent production over the year and improves inventory-holding levels.  One such 
company to adopt this strategy was Bombardier, a Canadian snowmobile manufacturer 
(Ladbury, 2000:17). In the winter of 1998, the company offered buyers in the US 
Midwest a $1,000 rebate on its snowmobiles if a pre-set amount of snow did not fall that 
season.  The company was able to make such a guarantee by buying a weather derivative 
based on a snowfall index.  A strike point was agreed upon based on the total number of 
millimeters of snow during the winter season.  A standard amount of snow was agreed 
upon, and for every millimeter under this amount Bombardier would receive recompense.  
When the season ended, the level of snowfall had been such that no payment was 
received on the weather derivative.  Bombardier however, did not have to pay any rebates 
to its customers either.  The 38% increase in sales generated by the offer easily 
compensated for the cost of the derivative.  In South Africa there are many sectors that 
would benefit from participating in weather hedging (Ladbury, 2000:21): 
 
Theme Parks & sporting events: In South Africa the busiest period for theme parks and 
sporting events are the summer months, unfortunately the same months that most of the 
country receives its rain. Attendance figures are closely correlated with weather 
conditions and even the slightest drizzle can cause people to stay clear from outdoor 
activities. 
 
Construction: In this industry, heavy financial penalties can be imposed for work that 
runs past its completion schedule.  At the same time delays can also cause projects to run 
over budget. Construction sites that are under water are subjected to heavy delays, 
concrete cannot set and the operation of machinery in rainy conditions is very difficult. 
 
Clothing: Although fashion determines the clothing lines retailers stock in their stores, 
weather conditions strongly influences what customers buy. If we experience a very mild 
winter, jacket and sweater manufacturers' products will experience slow sales. The same 
goes if the summer rainfall is higher than usual. 
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Agriculture:  Weather is a major risk in agriculture, whether it be sunshine hours, 
temperature, rainfall or wind, it can all affect the quality and quantity of a crop. The 
relationship between weather and crop yield is often complex. For example, drought 
badly affects water dependant crops, but also, excessive rain can flood the soil, leading to 
a restricted oxygen supply to the roots and a higher incidence of disease. Even the timing 
of rainfall, especially in the case of maize, is crucial. 
 
3. RAINFALL  OPTIONS 
 
Hedging the price at which agricultural produce is sold has always been fairly 
straightforward due to agricultural forwards and futures contracts.  What is not so 
straightforward however, is the volume of produce that will be sold.  The quantity 
produced and sold is at the mercy of weather conditions. Maize farmers and especially 
maize farmers in the Free State are totally dependant on the amount of rain and timing of 
rain received.  
 
Rainfall options can be constructed in many ways. There are three basic options that can 
help a farmer to "lock" in a certain amount of rainfall or "lock" in a particular time that he 
needs the rain to fall.  These are either a long call or put option or a combination of the 
two. A long call option would come in handy if the farmer would, for example, over a 4-
month period want to hedge against abnormal high rainfall.  A farmer could purchase a 
call option for the period that holds the most threat of excessive rains or floods.  If 
250mm of rain is the norm over that particular period one would hedge against anything 
in excess of that amount. A long put option is the opposite and would be the proper hedge 
if it were absolutely necessary that rain falls within a particular period.  A farmer can buy 
a 2-month put option that correlates with the period he needs the rain to fall in. For 
example, if it is crucial that the rain falls in the months of January and February, he can 
buy a 2-month put option.  If less rain than specified in the option contact falls in the two 
months, he exercises his option. A farmer that needs a specific amount of rainfall (e.g.; 
500mm) in a particular period (e.g.; January to March) could construct an option straddle.  
We discuss this particular strategy in more detail later in this paper. 
 
The strike "quantity" (X) of a rainfall option would be based on historical rainfall-data for 
a certain area, as collected by the area's weather station. This historical data is usually 
measured by some form of a rainfall index. The strike point of the option would then be 
based on the index, which is the amount of rain, in millimetres, for a particular period. 
For instance, if the average rainfall for January and February in a particular area was 
100mm, a 2-month call option for that period would have a strike of approximately 
100mm.  Actual rainfall over the same period would be the "actual quantity" (S) and that 
will determine the payout of the option. A predefined Rand value per millimetre in excess 
or less than the strike would determine the payout of the option.  Other present properties 
of the rainfall option would be the all-familiar volatility (σ ) of the rainfall and time (T) to 
expiration of the specific option contract.  
 
Rainfall options' presence abroad is strong and farmers and utilities in the USA are 
starting to trade these "new" options in substantial volumes. Most of the contracts written  5
abroad are over-the-counter and are usually custom-made. There are numerous 
companies, most of them consultation companies that grew out of the risk management 
field or utility sector, that offer specialist weather derivative services. They take each 
individual or company's unique circumstances into consideration and work out a custom-
made plan. They will create an option, collar or swap for a particular customer's needs. 
For instance, they will look at rainfall data in an area and from this create a custom-made 
option, collar or swap that will hedge against precipitation, snow pack or snowfall.  Even 
water companies uses rainfall options. Low rainfall can threaten reservoir levels and 
hence volumes of water available for consumption. Hot summers may increase the 
demand for water for irrigation and drinking.  Experience in the 1990’s in the USA has 
shown that droughts can have a significant effect on the financial performance of water 
companies (Nesdale, 2000:30).  
 
One major factor that complicates the hedging process for derivative end-users is basis 
risk (Dischel, 2000:25). Basis risk originates when the price of the derivatives does not 
exhibit the same movement as that of the underlying instrument.  In weather derivative 
terminology this will happen due to the difference in weather conditions at the different 
weather sites across the country.  The apprehension is that the weather at a measurement 
site that is distant from a weather exposure region may not be representative of the 
exposure. Farmers and growers would prefer contracts written on rain falling on their 
fields or groves. This is not as simple because the market needs long accurate 
measurement records to asses the value of a weather derivative and independent parties at 
these locations do not generally compile measurement records. The end-users of a 
derivative must accept basis risk concession or forgo the potential benefit of weather 
derivative hedging.  If this basis risk were quantified, they (end-users) might comfortably 
compromise and accept measurements from a site some distance from their exposure site.  
 
At this point an important distinction has to be made between the use of weather 
derivatives and weather insurance.  Weather derivatives will not totally replace insurance 
contracts since there are a number of significant differences:  
•  Insurance contracts cover high risk, low probability events whereas weather 
derivatives cover low risk, high probability scenarios.  
•  With weather derivatives the payout is designed to be in proportion to the magnitude 
of the phenomena. Weather insurance pays a once-off lump sum that may or may not 
be proportional and as such lacks flexibility.  
•  Insurance normally pays out if there has been proof of damage or loss. Weather 
derivatives require only that a predetermined index value has been passed.  
•  It is possible to monitor the performance of your hedge during the life of the contract. 
Additional shorter term forecasting towards the end of the contract might mean that 
you wish to remove yourself from the derivative. Because it is a traded security there 
will always be a price at which you can sell or buy back the contract.  
•  Traditional weather insurance can be expensive and requires a demonstration of loss. 
Weather derivatives are economical in comparison to insurance, require no 
demonstration of loss and provide protection from the uncertainty in normal weather. 
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We will now turn our attention to the South African agricultural sector, which we believe 
to be one of the main beneficiaries of rainfall derivatives. 
 
4.  THE IMPORTANCE OF AGRICULTURE IN SOUTH AFRICA 
 
Agriculture is a dynamic industry, constantly affected in various ways by changes in 
climate, technology, marketing and government policy.  Consequently, little in 
agriculture remains the same for long. Therefore, most economic decisions are made 
under uncertainty because individual decision-makers are not aware of the complete set 
of alternative actions available to them or the possible outcomes associated with each 
action.  This is especially true for the decisions faced by crop farmers. 
 
Although the real contribution of agricultural crops to the gross domestic product (GDP) 
has declined since 1990, grain production is still of strategic importance to South Africa.  
The strategic importance of the South African grain industry lies in its forward and 
backward integration with the rest of the economy, the establishment and maintenance of 
food security, the creation of wealth in rural areas and its contribution to a healthy 
balance of payments.  The decline in the contribution of grain crops to the gross value of 
agriculture is probably due to the huge increase in horticultural produce since the early 
1990's (http://www.sbic.co.za, 1999). 
 
The contribution of agriculture to the total economy fluctuates significantly from quarter 
to quarter.  These changes can primarily be attributed to two factors.  Firstly, agriculture 
is dependent on climatic factors such as rainfall and temperature, which determine the 
yield of the various crops to a large extent.  Secondly, most agricultural crops, and 
especially grain crops, are traditionally harvested and traded during only one or 
sometimes two quarters of the year.  These are the causes of the cyclical nature of 
agriculture’s contribution to the country’s economy.   
 
Figure 1 reflects the seasonal variation in agriculture’s total contribution to the country’s 
economy on a quarterly basis. 
 





















































Source:  Reserve Bank (1994, 1998, 2000) 
 
Poor agricultural years such as the El Niño years of 1992 and 1995 are evident from the 
graph, lower peaks in the third quarter (36,4% decline from the previous year) and fourth 
quarter (51,7% decline from the previous year) of 1992 and a decrease of 26,9% in the 
third quarter of 1995 and a decrease of 31,3% in the fourth quarter of 1995. Note, 
however, that since 1996 the agricultural contribution to the national gross domestic 
product (GDP) of South Africa shows less variation. This phenomenon may be attributed 
to various reasons, inter alia that the production of most grain products has declined 
since the good harvest of 1996.  Furthermore, the deregulation of the agricultural 
marketing boards has resulted in farmers' marketing their grain over longer periods than 
was previously the case in order to meet the continuous demand of processors, and earn 
income dispersed throughout the year. 
 
The Agricultural Products Marketing Act No 47 of 1996 caused a revolution in the 
marketing of South African grain.  The abrupt transition to a totally deregulated 
environment obviously necessitated vast adjustments.  Because the marketing boards had 
handled marketing in the past, farmers and consumers had gained little experience in the 
'art' of grain marketing.  After the reform, farmers and consumers had to realise that 
prices can and do fluctuate from day to day, and had to learn to cope with such risks.  
Consumers had to adjust to the fact that their opposition could now buy grain more 
cheaply than they did. A first generation of domestic agricultural traders had to emerge, 
and a proper trading infrastructure had to be created.  Alternative structures to aid farmers 
in the marketing of their crop had to be developed to perform market functions previously 
performed by the boards. The structures created include forward marketing, futures 
contracts and options on futures contracts.  No further structures were developed to 
protect farmers from yield risk in South Africa.  Farmers still lack adequate yield risk 
instruments.  The question posed in this study is whether the development of weather 
derivatives, traded on SAFEX can aid farmers in managing yield risk. 
 
In order to test the viability of weather derivatives in South Africa, specific steps were 
followed.  The first step entailed the identification of an appropriate grain.  The selection 
was based on gross value. The gross value of some of the grains produced in South 
Africa is set out in Table 1. 
 
Table 1:  Gross value of grains for the period from 1990/91 to 1999/2000 
 








1990/91 3  202  879 457  119 
1991/92  1 490  1 321  153  56 
1992/93  4 132  1 493  296  240 
1993/94  4 861  1 354  329  208 
1994/95  2 783  1 743  459  118 
1995/96
1  6 043  1 569  682  255 
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1996/97
1  6 001  2 454  470  225 
1997/98
1  4 454  1 986  797  197 
1998/99
1  5 397  1 529  1 525  163 
1999/2000
1  5 485  1 653  519  231 
Source:  RSA, 1996(7, 10, 13, 18), Blignaut, D. (DirkB@nda.agric.za) 2001. Latest 
Gross Values.  E-mail to:  Geyser, J.M. (mbotma@hakuna.up.ac.za) 15 Jan. 
 
Maize is the biggest grain crop produced in South Africa and is therefore used to 
determine the viability of weather derivatives in South Africa.  The next step entailed the 
identification of the major maize-producing area.  Maize is produced in all nine provinces 
of the country, with the Free State province producing the biggest quantity of maize.  The 










Figure 2:  Maize production per province for the period from 1990/91 to 1998/99 
 





Source:  RSA (1996), NCEC (2000) 
 
Since the Free State produced most of the maize (33,4%) in the country, it was selected 
as area to test the viability of weather derivatives.  The final step was the identification of 
three districts within the Free State province to test the viability of weather derivatives.  
The only selection criteria were that the three districts should be from different regions 
and that the three districts must have weather data available from 1990.  The three 
randomly chosen districts are: Bloemfontein (Glen weather station), Bethlehem (Loch 
Logan weather station) and Bothaville (Nampo weather station). 
 
5.  SOUTH AFRICAN RAINFALL DATA 
 
Rainfall over southern Africa is highly seasonal (Tyson, 1986).  Except for the south-
western Cape, the southern coastal regions and adjacent interior, more than 80% of the 
annual rainfall occurs between October and March.  Table 2 (Appendix A) indicates the 
rainfall at the three weather stations for the period from January 1990 to December 1999. 
 
Weather and soil conditions in spring and early summer strongly influence the timing of 
maize planting.  The soil must be dry enough to allow machinery into the fields, yet wet 
enough to ensure seed germination.  Since maize needs a substantial frost-free growing 
span of 80 to 160 days to mature, planting must be delayed long enough to avoid late 
spring cold snaps, yet early enough to minimize vulnerability to early autumn frosts.  In 
South Africa, planting starts from September and continues until December. 
 
 
6.  CORRELATION BETWEEN RAINFALL & MAIZE YIELD 
 




















The rainfall in the Free State varies every year.  Table 3 indicates the average rainfall 
variation from October to March for the period from 1990/91 to 1999/2000. 
 
Table 3  Average rainfall (millimeters) for the period from 1990/91 to 1998/99 
 
  Glen Loch  Logan  Nampo 
1990/91  80.33 106 82.45 
1991/92  59.33 60.68 35.72 
1992/93  65.52 107.72 88.08 
1993/94  100.27 136.32 124.73 
1994/95  47.78 71.25 50.47 
1995/96  84.62 141.62 92.23 
1996/97  101.42 96.62  88.82 
1997/98  87.68 145.02 74.55 
1998/99  64.93 118.30 69.33 
 
Not only does the average rainfall vary, but the occurrence of rain also varies between the 
months as well.  Figures 3 to 5 indicate the variation of rainfall for the months of January 
and February (kernel forming stage) for the period from 1990/91 to 1998/99 at the three 
different rainfall stations. 
 
Figure  3:  Rainfall in January and February for the period from 1990/91 to 














































































Figure  4:  Rainfall in January and February for the period from 1990/91 to 
1998/99 at Loch Logan weather station 
 
Figure  5:  Rainfall in January and February for the period from 1990/91 to 
1998/99 at Nampo weather station 
 
From the figures it is clear that farmers experience a large variability in rainfall during 
the critical kernel forming stage of maize.  Before the application of weather derivatives 
can be tested, the relationship between rainfall and yield must be determined.  It is 
important to note that climate as a whole and not only rainfall has an impact on yield.  


























































































































































however, only attempts to determine the relationship between yield and rainfall during 
the critical kernel forming stages of January and February.  Table 4 (Appendix B) 
indicates the average rainfall for the time periods of October to March and January to 
February and the yield received in the districts of the above mentioned weather stations. 
 
The degree to which yields and rainfall are related can be measured by a correlation 
coefficient.  A correlation coefficient of –1 means that if rainfall turns out to be lower 
than expected, yield will always be greater than expected.  Thus, the movement is in 
opposite directions. Conversely, a correlation coefficient of zero means that if rainfall is 
greater than expected, there is a 50% chance that yield will be greater than expected and 
50% chance that yield will be less than expected.  That is, there is no relationship 
between yield and prices.   
 
A strongly positive correlation represents movements in the same direction.  In other 
words, the higher the rainfall, the higher the yield and vice versa.  Table 5 indicates the 
correlation coefficients between the average yield and average rainfall for the period from 
1990/91 to 1998/99. 
 
Table  5:  Correlation between average yield and average rainfall for the 
period from 1990/91 to 1998/99 
  Glen Loch  Logan  Nampo 
Rainfall-yield from 
January to February 
0.596 0.519 0.594 
Rainfall-yield from 
December to February 
0.753 0.604 0.735 
Rainfall-yield from 
October to March 
0.811 0.834 0.918 
 
There exist a strong relationship between the rainfall for the full production period and 
the yield.  This relationship is expected.  But, there also exist direct relationships between 
average rainfall and average yield for the period January to February and December to 
February. This positive correlation indicates the importance of weather yield derivatives 
for maize farmers in South Africa.  If farmers can protect themselves against adverse 
rainfall patterns during the critical kernel forming stages of maize, yield risk will 
decrease substantially. 
 
The longer the farmer can protect himself against low rainfall, the more expensive the 
weather derivative would be.  The farmer needs to determine which period is most 
critical for his crop yield and purchase a weather derivative for only for this crucial time 
period. 
 
From the above we have determined the necessity of some sort of hedge against adverse 
rainfall patterns in the agricultural sector.  In the next section we supply an indication of 
how farmers might be able to use rainfall options. 
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7.  AGRICULTURAL RISK PROFILE 
 
In an agricultural context, farmers face three main risk categories: price risk, event risk 
and yield risk. 
 
Price risk can be defined as the probability of an adverse movement in the price of an 
agricultural commodity.  Traditionally South African farmers could hedge this risk 
category by means of forward contracts, and more recently with agricultural futures 
contracts.  As such, these contracts hedge price risk but do not provide protection against 
volume risk - variations in total return on a hectare of farming land. 
 
The second risk category is event risk.  This can be defined as the probability of 
occurrence of an exceptional event (catastrophe) that would have a negative effect on 
agricultural yields.  Event risk implies by definition high risk with associated low 
probability of occurrence.  Examples of event risk would include floods or hail damage.  
Traditionally farmers could hedge this risk category by means of agricultural insurance.   
 
It is important to note however, that below or above normal rainfall that does not fall into 
the drought or flood categories does not qualify as being event risk.  This is discouraging 
to the agricultural sector since even slight deviations from normal, average rainfall 
patterns (i.e. one standard deviation from the mean rainfall value) can negatively effect 
agricultural yields.  Insurance products do not cover such risk and only pay out on the 
occurrence of an exceptional event that leads to an extreme loss. 
 
The third risk category, yield risk refers to the possibility of obtaining a less than normal 
yield (output) on inputs.  Yield risk, in contrast to event risk implies low risk with 
associated high probability of occurrence.  As was illustrated in the previous section of 
this paper, one of the main contributors to yield risk is the amount (and timing) of rainfall 
as input to the agricultural process.  There are currently no products available to the 
South African farmer to hedge this specific risk category since previously the agricultural 
sector meekly accepted that acts of God would hit their yield unpredictably.  
 
The following diagram illustrates the yield risk profile of a farmer.  It was shown earlier 
in this paper that a strong correlation exists between the amount of rainfall and yield.  
Given this correlation it is important to note that farmers are dependant on a certain 
(normal) amount of rainfall per year.  In the diagram this amount is illustrated, for 
example as between 200mm and 800mm of rainfall per annum.  An interesting point is 
that yields diminish in situations where the actual rainfall falls below or above this 
average rainfall band.  The diagram illustrates that the farmer runs a risk that losses will 
be made where the average rainfall does not materialise between 200mm and 800mm per 
annum. 
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8.  SUGGESTED STRATEGY  
 
Since either too much or too little rainfall poses a risk to the farmer it is suggested that a 
combination of a long call and put be used.  The combination, known as a long strangle, 
will provide the farmer with a hedge traditionally associated in the financial markets with 
high volatility of the underlying risk exposure.  The payoff from such a strategy will 
ensure that the farmer benefits from any rainfall outside of the “normal” rainfall pattern.   
 














   
 Long  put   
   L o n g   c a l l  
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The net profile of the above exposure can be algebraically deducted as follows: 
 
Risk profile:  1 ; 0 ; -1 
+ Long call:  0 ; 0 ; 1 
+ Long put:  -1; 0 ; 0 
= Net profile:  0 ; 0 ; 0 
 
The strangle is constructed by purchasing plain-vanilla, single season, equally far out-of-
the money call and put contracts.  Since the underlying is the amount of rainfall per 
annum, the at-the-money call and put amount will be set at either the average amount of 
rainfall expected for the year or the historical amount of rainfall for the year (as 
determined by a rainfall index).  The farmer should then determine from which two 
points his crop yields should diminish due to deviations from the expected mean rainfall 
for the year.  
 
Since both of the option contracts that make out the strangle are out-of-the money, such a 
strategy will require relatively low premiums and make this strategy much more 
affordable than for example a straddle option strategy.  
 
An additional application that was highlighted earlier in the paper is the variation in the 
rainfall pattern in one season.  It was illustrated that, even though the total rainfall in one 
season could be sufficient, the timing of the rainfall is also crucial.  For example, rainfall 
during spring and summer is welcome, but is dreaded when crops are ready for harvest.  
If this is the case a farmer could also employ a strangle contract for the specific month in 
which rainfall is crucial to his crop yield, i.e. December or January. 
 
9.  CONCLUSION AND RECOMMENDATIONS 
 
The introduction of weather derivatives to the South African agricultural markets will be 
of great benefit to farmers and producers alike.  Combining for example a rainfall option 
strategy with existing insurance contracts and agricultural futures contracts will now 
allow the farmer to focus more of his attention to the actual farming process since the 
major risk categories of yield, event and price have all been hedged. 
 
Just as with the introduction of agricultural futures contracts to South Africa, weather 
derivatives will only be successful if its introduction is accompanied with a substantial 
educational process.  Not only do farmers and producers of agricultural products have to 
be made aware of the use and benefits of these derivatives, but also other potential end-
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APPENDIX A 
 
Table 2:  Monthly rainfall (millimetres) for the period from January 1990 to December 1999 at Glen, Loch Logan and 
Nampo 
 
  1990  1991 1992 1993 1994 1995 1996 1997 1998 1999 
Glen 
January  84.6  212.4 18.8  33.5 140.7 81.2 109.2 114 139.3 68.7 
February  72.4  80.1 8.3 77.1  155.2 28 137.5 26  146 30.7 
March  92.9  132.4 23.6  63.3  45.9 109.8  12  102 116.1 26.5 
April  92.1 1.8  22.9 27.5 10.6 23.9 75.5 43.4  9  32.5 
May  5 0.4  0 11.3 0  0  9.6  34.3 3 65.1 
June  25  18.5  0 2.6 0 0.6 0 5.2 0  5 
July  6.5  7 0 0 1 0  34.6  21.5  3.5  2 
August  16.5  0 22.3  27 0.2  6  6  6  1.9 1.5 
September  0  64.5 0  3  0 11.2  17  17.3  19  0 
October  2.5 213.3  30.1 181.3  2  59.5  72.2  50.6  71  81.9 
November  4 32.6 161 40.5 34.8  45  203 35.5  102.8  56.5 
December  50.6 59.4  28.1  38  30.9 144.5 91.3  38.6  89.9 141.8 
Loch Logan 
January  45.2  247.6 35.8 102.2  158.7 48.9 157.1 74.9 180.4 76.5 
February  85.2  140.2 73.7  90.9 118.4 58.5 119.2 32.8 176.9  118.2 
March  108.6  87.6 43.1 51.9 52.4 127 55.2  112.9  125.4  78.8 
April  138.3  1  8.9  41 48.2 64 62.6  92.9 4.9 30.8 
May  16.9 8.4  0  14  0  28.8 40.9 98.3  1.2  36.3 
June  1.7  24 0 2.2 0 1.7 0  21.9  0 8.5 
July  8.4  0 0 0 0 0  42.1  29.1  0  1.6 
August  16.1  0 85.1  17.9  3.3 22  11.5  19  0  5.7 
September  4.8  47.2  1.5 6.1 11  1 26.2  86.7  31.8 0 
October  52.7  68.8 86.6  250.4  69.8  114.7 193 69.1 51.5 66.6  18 
November  30.9 39.1 235.1 82.2  25.5 233.7 72.4 177.9  245.9 27.8 
December  77 103.6 79.6 155.8 97.8 169.8 93.7 140.4  138.9  1.5 
 
Nampo 
January  73  175 54 108  109  95.9  33.4  123.5  141  68.5 
February  60.6  42.5  8  160 112 17.5  129.5 37  56  20 
March  54.5  172.3  11 17.5 35 74.5 99  126.5  96.5 14 
April  135.5 0  16.5 37.5  29  32 168.5  104 15.6  7 
May  4.5  0 0 0 0  63  43  85.2  0  44.3 
June  0  17  0 0 0 0  0.5  0.4  0 0 
July  2.2  0 0 0 0 0  38  10  0 0 
August  0 0  21.3  10 0 13 6 5.5 0  0 
September  17  35.6  3  8  0 19 2 19  13.7  3 
October  24 35 49.5  185.4  17 64.5 76 36.5  60.5  0 
November  29  49 120.5  44.5 41.9 113 115 45.5  120.5  50.4 
December  51.9  57.3  73 262.5 56  114 54.9 71.8  132.5  178.5 
De Nysschen, G. (g denyss@igkw2.agric.za) 2000.  Rainfall data for selected rainfall stations. E-mail to: Geyser, J.M. 
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APPENDIX B 
 
Table 4:  Average rainfall and yield for the period from 1990/91 to 1998/99 
 
  Average rainfall (mm) from 
October to March 
Average rainfall (mm) from 
January to February 
Average yield (ton/Ha) 
  Glen  Loch Logan  Nampo  Glen  Loch Logan  Nampo  Glen  Loch Logan  Nampo 
1990/91  80.33 106.00  82.45  146.25  193.9  129.93  1.85  3.08  2.63 
1991/92  59.33 60.68  35.72  13.55  54.75  24.33  0.53  0.56  1.31 
1992/93  65.52  107.72 88.08  55.30 96.55 95.17  1.10  3.13  2.55 
1993/94  100.27 136.32  124.73  147.95  138.55  85.33  3.07  4.2  3.38 
1994/95  47.78 71.25  50.47  54.60  53.7  62.63  0.48  1.41  1.91 
1995/96  84.62 141.62  92.23  123.35 138.15  87.30 3.10  3.59  2.89 
1996/97  101.42 96.62  88.82 70.00  53.85  95.67 2.53  2.89  3.26 
1997/98  87.68 145.0167  74.55  142.65  178.65  97.83  1.05  2.69  2.83 
1998/99 64.9  118.3 69.33  49.7  97.35 34.17  1.46  3.49 2.40 
De Nysschen, G. (g denyss@igkw2.agric.za) 2000.  Rainfall data for selected rainfall stations. E-mail to: Geyser, J.M. 
(mbotma@hakuna.up.ac.za) 5 Sept. 
 
 
 
 
 